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I. INTRODUCTION 


The U. S. Navy has had a program for estimating external 


labor market availability statistics sinee 1978. Currently 
emphasis is on updating these data to incorporate the 1980 
Census. The first set of estimates involved the development of 
availability estimates for the professional civilian jobs 
(Atwater, Bres, Niehaus and Sheridan (1983). This report in- 
cludes a discussion of the extension of this 1980 Census update 
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to inelude the non-professional jobs in the 65 local Navy labor 
markets. 

*The original purpose of the development of the availability 
statistics was for EEO planning purposes, (see Atwater, Niehaus, 
and Sheridan (1980). “These data were incorporated into the 
Department of Navy EEO Accountability System (DONEAS), (see 
Niehaus and Nitterhouse (1980) and Aiken, Murphy, Nelson and 
Niehaus (1981)).4The data obtained from the analysis of the 1980 
Census and other public data files are being used for a variety 
of purposes in addition to EEO. For example, the data will be 
used for such applications as supply-demand analysis, geographic 
dispersion (mobility) analysis, mobilization planning, ete. The 
complete collection of applications is being brought together as 
the Civilian Occupation Planning Estimates System (COPES). 


'° This report is concerned with the technical issues of esti- 
mating ‘external labor market availabilities at the local level. 
Policy issues such as the use of the data for EEO/AA purposes in 
DONEAS are treated elsewhere.t The report includes a summary of 
the methodology provided in previous reports in order to have the 
methodology and latest data in one report. Appendix A contains 


IFor current Department of Navy policy concerning EEO and 
affirmative action see the relevant Secretary of Navy instruc- 
tions (SECNAVINST 12713.12 and SECNAVINST 12713.13) 
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the EEO availability data projected to 1988 using the 1980 Census 


as the base. These data are composites of the national and local 
projections as they relate to each local Navy labor market. 


II. DEFINITIONS 

The external labor market analysis which is being used seeks 
to match jobs with people using the characteristics shown in 
Figure 1. The initial step in the process is to specify the key 
characteristics of Navy jobs. Data on the current incumbents of 
the jobs needs to be developed. In the Navy's case this is done 
through use of the Computer Assisted Manpower Analysis System 
(CAMAS) using the Personnel Automated Data System (PADS) data 
base. Also important is specifieation of the geographic areas 
which correspond to the recruitment area for the jobs. Data on 
the external civilian populations from various publie files for 
the relevant geographic areas are then evaluated to identify 
people "available" to undertake the prescribed work. 


LABOR MARKET ANALYSIS 
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Figure 1 
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a. dob characteristics 


The jobs are grouped into occupational and pay level catego- 
ries. The Department of Navy Occupation Level (DONOL) code strue- 
ture was used. This is a three tiered occupational coding 
structure coupled with a grade/level grouping code.“ The first 
two occupational groupings are shown on Figure 2. For the white 
collar (General Schedule) DONOL major occupation groups can be 
made to correspond to the PATCO (Professional, Administrative, 
Technical Clerical, and other General Sehedule) coding scheme of 
the Office of Personnel Management (OPM). This can be done as 
follows: 


PATOO DON Major Occupation Groups 
P - Professional 2 - Seientists and Engineers 


3 - Other Professional 


A - Administrative 4 - Administrative 


4 
' 


Technical 1 - Science and Engineering 
Technicians 
5 - Other Technicians 


C - Clerical 6 - Clerical 


oe) 
' 


Other 7 - Other General Schedule 


2The latest version of the DONOL eode dictionary is to be 
published as Appendix 4.7 of the next revision of the Personnel 
Automated Data System (PADS) manual. 
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MAJOR OCCUPATION GROUP: 


Other Professionals 


Other Technicians 
Clerical 

Other General Schedule 
Craftsmen & Mechanics 
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SKILL GROUP: 
White Collar 


Engineering & Science Technicians 


Scientists 

Engineers 

Mathematicians 
Accountants 

Legal 

Education 

Professional Nursing 
Physicians/Dentists 
Health Professional NEC 
Miscellaneous Professional 
Financial Management 
Personnel Management 
Procurement 

Logisties 

Computer Specialists 
Intelligence 
Investigators & Examiners 
Arts & Information Specialists 
Managers & Administrators 
Medical Technicians 
Logistics Technicians 
Management Technicians 
Computer Technicians 
Information Workers 
Miscellaneous Technicians 


Figure 2 


Management & Administrative 


Operatives & Service Workers 


DEPARTMENT OF NAVY OCCUPATION-LEVEL (DONOL) CODE STRUCTUKE 


Engineering & Science Technicians 
Scientists and Engineers 


Secretarial 

Financial Clerks 
Logistics Clerks 
General Clerical 
Fire and Police 
Student Trainee 


Ungraded 


Eleetronics 
Mechanics 
Electricians 
Machine Tool 
Operators 

Metal Processors 
Metal Mechanics 
Aircraft 
Mechanics 
Pipefitting 
Craftsmen 
Woodworkers 
Painters 
Miscellaneous 
Craftsmen & 
Mechanics 
Operatives & 
Service Workers 
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Considerable effort was expended in the original study to cGe- 
fine precisely the geographic areas of the local labor markets. 
A separate area was constructed in any location where there was a 
naval shore installation with over 200 appropriated fund civilian 
employees. The specification of geographic areas is of particu- 
lar econeern to the Navy since in many cases the concentrations of 
installations are at the edges of Standard Metropolitan 
Statistical Areas (SMSA's) or in isolated locations. For exam- 
ple, Mare Island Shipyard draws its workforce from a combination 
of countries from the Vallejo-Fairfield-Napa SMSA, Santa Rosa 
SMSA and San Francisco~-Oakland SMSA. 


In the orginal study a sample of new hire or accession dai 
for FY78 was collected by Zip Code. A minimum of 500 records wa 
collected for each Navy local labor market. For local labor mar 
kets where there were significantly less than 500 new hires, a 
percentage (35,50 or 100% depending on required sample sizes) of 
the total Navy work force in an area was included in the data 
collection. Zip Code data on 35,000 to the Navy's 300,000 U. S. 
civilian employees was eventually collected. 


The Zip Code data was matched with the counties of the local 


areas uSing standard FIP's codes. The matches were reviewed 
using a Road Me Nally Road Atlas coupled with a Department of 
Defense map of major installations. Any abnormalities in the 
local recruitment data were corrected so that equidistant areas 
would be accorded equal treatment. Two of the labor markets are 
very unique to accommodate the Military Sealift Command which 
staffs various cargo and support ships with civilian crews. In 
this case the labor market for ungraded workers was determined to 
be the normal ports-of-call on the East and Gulf Coasts for the 
Bayonne, NJ (MSC Lant) labor market, and on the West Coast for 
the Oakland, CA (MSC PAC) labor market. 
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Grouping of the wage or pay levels is done according to the 
level definitions in the DONOL codes. For the General Schedule 
and similar groups, the pay levels as of 1980 were used. For the 


local jobs, estimated pay ranges in the area were developed using 
the PADS data base. For the national jobs, the complete possible 
annual pay ranges were used as follows: GS 1-4 ($7210-13,064); 
GS 5-8 ($11,243-20,049); GS 9-12 ($17,035-32,110); GS 13-15 
($29,350 - $50,100). The levels for the trades and labor 
occupations are Apprentice, Semi-skilled, Journeymen; Leader, and 
Supervisor, with the prevailing local wages applying. It should 
be noted that the pay levels overlap so that persons could be 
"available" for more than one job, thus, jobs are also character- 
ized by a wage or salary band. A eraftsmen and mechanics 
apprentice job which pays a minimum of $6.00 an hour and a maxi- 
mum of $10.00 per hour would have a wage bond of ($6.00 - 
$10.00). 


Minimum educational and experience levels were set for se- 
lected job categories. The criteria for the nationally recruited 
professional and higher level administrative job catagories are 
provided in an earlier report (Atwater, Bres, Niehaus, and 
Sheridan (1983)). There is no educational factor ineluded for 
the lowest levels of the non-professional job categories (i.e. GS 
1-4, ungraded blue collar semi-skilled). At the other levels a 
high school education requirement was included. 


b. Person Characteristics: 


The data on people was obtained from te 1980 Census EEO 
Special File 3 and from the 1972-80 Current Population Survey 
(CPS) March files. The data was developed using eight race or 


3For a complete description of this file see Census of 
Population, 1980: Equal Employment Opportunity Special File 
Technical Documentation (Washington, D.C. Data User Services 
Division, Bureau of Census, 1982). 


ove se 8 
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National origin and sex groups (i.e. White, Black, Hispanic, 


Other (Asian/ Pacifie Islander and Native American) - Male and 
Female). 
The data on employment status at time of hire covers: (1) 


unemployed, (2) employed, private sector, (3) employed state or 
local government, (4) employed, Federal government, and (5) not 
in the work force (i.e. in school, ete.). These employment 


Status categories includes all possible hiring pools. 
ec. Geographic area 


The geographie areas used in the current analysis are an up- 
dated version of the areas specified in the development of the 
original availability estimates (Atwater, Niehaus, and Sheridan 
(1980)). The split between national and local job categories 
remains the same as shown on Figure 3. 


1 
i 


ee em 


OLE TES as 


rer Wane 


_ we 


Seience and 


Engineering Tech. 


Scientists and 
Engineers 


Other 
Professionals 


Administrative 


Other 
Technicians 


Clerical 


Other 
General Schedule 


U. S. NAVY GEOGRAPHIC CRITERIA FOR 
LABOR MARKET SUPPLY RATIOS 


GENERAL SCHEDULE AND SIMILAR OOCUPATIONS 


es) G re) 
1-4 5-8 9-12 13-15 Exee 
Local Local Local Local 
National National National National 


National National National National 


Local Local Local National National 
Local Local Local Local 
Local Local Local 
Local Local Local 
Figure 3 
9 
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A study was undertaken in 1981 to determine the extent of re- 


gional labor markets for mid level administrative, higher level 
technicians and blue collar journeyman’ occupations. The 
Tidewater Virginia and Southern California regions were used. It 
was found that recruitment areas did not extend much beyond those 
for lower level occupations (e.g. clerical and semi-skilled blue 
collar). In the two case studies, the recruitment areas extended 
about 20-25 miles from the concentrations of navaled about 20-25 
miles from the concentrations of naval shore installations. This 
factor was used in reviewing the geographic areas’ for 
construction of the 1980 Census local area. availability 


estimates. 


The Navy local labor market area for Long Beach, California 
had to be specially constructed. The normal county boundaries 
would have encompassed too large of an area. The naval shore 
facilities involved are in the extreme southern part. of 
Los Angeles County and the extreme northwestern part of Orange 
County. A Zip Code study was done down to the local municipality 
level to align the Navy local labor market. The final area 
consisted of the population concentrations approximately 20 miles 
in radius from Long Beach Shipyard. 


A review was made of all the geographic areas and the ori- 
ginal availability data. Suggested changes to the geographic 
areas received from naval shore installations were also reviewed 
and incorporated in the latest definitions of the geographic 
areas. Where possible, the local areas were adjusted to SMSA's 
to permit direct comparisions with other studies. One or two of 
the Navy labor markets which were defined in the earlier study 
were consolidated. Also, several new Navy local markets were 
added. An attempt was made to do the calculations for Guam and 
Puerto Rico. Some of the necessary input data were not avail- 
able. For this reason, in the case of Guam, the data for Hawaii 
were used aS a proxy. In the case of Puerto Rico, a suitable 
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proxy was not found. A list of the revised set at Navy local 


labor markets is provided as Appendix A. 


III. METHODOLOGY 


The EEO availablitiy data for a given local Navy labor market 
are a composite of data obtained from use of the National Numbers 
(NATNUM) and Local Numbers (LOCNUM) econometric models. The 
methodology of the NATNUM model and results at the DONOL skill 
group level for professionals were provided earlier (Atwater, 
Bres, Niehaus, and Sheridan (1983)). This section of this paper 


provides a general review of the modeling methodology. 


a. Relevant Labor Pool Model 


The relevant labor pool from the civilian population can be 
depicted as shown in Figure 4. The complete circle represents 
the civilian population of a labor market with the part of the 
cirele on the left representing the civilian labor force (CLF) as 
defined by the U.S. Labor Department. The rectangle indicates 
the relevant labor pools for a particular job category. The 
relevant labor pools consists of qualified and qualifiable appli- 
cants who are: (1) workers in comparable jobs and (2) unemployed 
or part-time workers in comparable jobs and (3) persons not in 
the labor foree, such a discouraged workers and those who had 
jobs in the past five years with qualifiable skills. It is note- 
worthy that for some job categories, the inclusion of non-worker 
data adds as much as 50% to the representation of minorities and 


women. 


Measurement of those who are to be included in the relevant 
labor pool is done using data obtained from: (1) 1980 Census EEO 
Special File; and (2) the 1972-1980 March Current Population 
Surveys (CPS). For those in the civilian labor force the data on 
persons can be matched directly to the jobs. For persons who 


12 


Pg SS er aoe ee i. 2 ~ My 


soins atte? Maem ees Geter ate, 


ssor 
ATEVeVdWOO 


NI 
SHINHOM SH3MHOM 

ere Sat AWILLYVd 8 
il G3A01dWaNn 


LINN eee 
SNOSH3d | se | 
| sal 
SH3HOM | GOHO4 HOSVT 


NVITIAIO) 
SYHSNHOM 


Ud]}e|Ndod UBIIIAID EYL 
wo 
[00d 10qe"] }URIZADY 9UL 


Figure 4 


should be counted but not currently in the civilian labor force, 
an economic analysis technique called the reservation wage meth- 


odology is used. 4 Workers who have earned wages that fall 


within a defined Navy job's offered wage band are said to be wage 


available. For persons who are not currently working, an expected" 
or reservation wage is caleulated and used to mateh up with the 
Navy's offered wage band. The reservation wage is defined as "the 
minimum wage needed to attract a person to begin work in a defined 
job". This method says that: 

(1) An employed person will not changes jobs if what is 
perceived as the "expected wage" is less than he or she is 


earning. 


(2) A person without a job will not take one that offers 
a lower expected wage than what he or she gives up and expends by 


working. 


4For a more comprehensive discussion of the reservation wage 
methodology see Atwater and Sheridan (1980) or Chapter 4 to 
Niehaus (1979). 
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The relevant labor pool includes persons who are unemployed, 
workers who are employed part-time and persons who are not in 
the labor foree (ex. housewives and discouraged workers) as well 
as current workers in comparable jobs. Thus, qualified or quali- 
fiable non-workers are counted in developing the affirmative 
action standards. Only persons who are institutionalized (in ho- 
spitals or penal institutions, or are presently in school) or are 
under 16 years of age or over 65 years of age are excluded from 
the matching or sorting process. Both workers and non-workers 
are processed through the same three step sorting sequence. 


Workers and non-workers who meet the wage criteria are then 
sorted against the educational and occupational skill/experience 
requirements. Because wage bands, skill requirements and educa- 
tional factors are overlapping across Navy jobs, persons are 
often available for more than one specified job. 


Other pertinent data such as increased college enrollments of 
Minorities and women are also factored into the calculation of 
future RLF standards for the professional. For example, since 
engineering school graduates are becoming increasingly 
represented among women and minorities, even larger proportions 
are factored into the projections. 


The accuracy of analysis based on the reservation wage 
principle requires only that persons act as_ though they 
consciously calculate expected wages. The statistical procedure 
used is a refined version of regression analysis. It begins with 
the public data files excluding no potential worker. A 
regression analysis based on education, experience, and wage data 
is used to yield estimated market wage offers. These results in 
turn are used with additional data on hours of work, wages, 
number of children, alternative wages, and education. to estimate 
the likelihood of full time annual work for different people 
groups. The overall work decision process is then overlayed with 
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Navy data to estimate the value of time and attractiveness of 
Navy jobs for selected race or national origin and sex (RNS) 
groups. Counts of RNS groups from the 1980 Census EEO Special 
File are benchmarked to obtain the potential available for 
specific job categories. Trend data from the 1972-1980 CPS data 
is used so that changes in the availability of minorities and 
women can be tracked and projected out to 1988 and 1990. 


b. The Matching Process. 


The first step of the matching process is to extract from 
publie file (i.e. Census, ete.) necessary data for the geographic 
area involved. The national data are the same for all Navy labor 
markets. The local data cover the areas determined by the 
previously described Zip Code study. The matching process to 
determine who is available for a specific Navy job uses three 
sorting criteria. These are: a wage factor, an occupational 
skill/ experience factor, and an education factor. For craft 
journeyman positions, three illustrative criteria might be: (1) 
($8.00-$15.00) per hour wage band, (2) previous craft work 
experience required and (3) no specified minimum years of 
completed education required. Persons who meet the criteria for 
a specifie job are counted in the "available" or relevant labor 
force. 


An example of the sorting process is shown is Figure 5. 
Here, are three individuals (Census Occupation Codes 305, 415, 
and 2012) and one Navy job (paying $6.00-$14.00 per hour, 
requiring 16 years of education (a college education, with a 
background in science). All the individuals obtained in step one 
are run through a decision table for the job as shown in step 
two. 
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EXTERNAL RELEVANT LABOR FORCE (RLF) 


METHODOLOGY 


I. Obtain the People Date for the Georgraphie Area Involved 


CENSUS 
I.D. SEX 
305 
415 F 
2012 


RACE / 

NAT. OR. WAGE 
Black $5.50 
White 7.00 
Asian 12.00 


EDUC 
13 
12 
16 


II. Run the Process for each Job Category 


SORT CRITERIA 


#2012 
Wage Sort 
Education Sort 


Occupation Sort 


Available 


JOB 
DESCRIPTION 


$6.00-$14.00 
16 
Seientist 


III. Obtain the Proportions 


OCCUPAT ION 


Carpenter 


House Wife 


Scientist 


INDIVIDUALS 
#305 

YES YES 
NO NO 
NO - 
NO NO 


YES 
(Count ) 


Count all "available" persons for each job and provide the 


RNS proportions for the specific job categories. 


Figure 5 
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In this ease, Census I.D. No. 2012 is the only one which fits 
all the required match. In an actual application, all persons in 
a_given labor market are run against each Navy job. The result 
is the establishment of the proportions of the "available" force 
by RNS group for a specifie set of jobs. If 500 persons are 
"available" for a Navy job and 100 are black females, then the 
proportion of black females would be 20%. The available external 
group of persons for a Navy job is referred to as the available 
labor foree or the external relevant labor force (RLF). 


IV. AVAILABILITY RESULTS 


As was previously discussed, the EEO availability statistics 
are a composite of national and local estimates using both the 
NATNUM and LOCNUM model results. The 1988 projections for the 65 


local Navy labor markets are provided in Appendix B. 


The Scientist and Engineer, Other Professional and GS 13-15 
Administrative DONOL major occupation group projections were 
developed using weighted aggregates of more detailed national 
data at the DONOL skill group level. To obtain the Other 
Professional and GS 13-15 Administrative data, the NATNUM 
national DONOL skill group projections provided in Atwater, Bres, 
Niehaus, and Sheridan (1983) were reweighted according to the 
occupational concentrations in each local Navy labor market. For 
example, in those areas with large medical facilities 
proportionally larger weights were used for the medical personnel 
included in the Other Professional Category. The end result is 
national availability data weighted according to the 
concentrations of Navy jobs in each local Navy labor market. 


The local data was developed as a two stage process. First 
relavant labor force data is calculated using the LOCNUM model 
for the four Bureau of Census regions using trend data from the 
1972-1980 March Current Population Survey's (CPS). This 
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overcomes any sample size problems. Then civilian labor force 
(CLF) data is calculated for each of the 65 local Navy labor 
markets from the 1980 Census EEO Special File. Finally, the 
trend data developed for each Census region is used to index the 


local Navy labor market data based on the CLF calculations. In 
this way the proportionate share for a given RNS group is 
directly related to the percentage that group is of the local 
CLF. 


The availability data is to be used for a wide variety of 
purposes. In addition to its use in DONEAS, applications are 
being developed for supply-demand studies to shape civilian 
staffing policies. Among the extensions to be developed are wage 
elasticity analysis, geographic dispersion analysis, mobilization 
Studies, and alternative force supply (i.e. military personnel 
and contractor support estimates. These latter application are 
to be incorporated into an interactive decision support system 
called the Civilian Occupational Planning Estimates System 
(COPES) to support headquarters policy makers. Subsequent 
technical reports will describe these applications as they as 
developed. 
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APPENDIX A 


DEPARTMENT OF NAVY 
LOCAL LABOR MARKETS 
FOR CIVILIAN PERSONNEL PLANNING 


Navy Code Principal City 
007 Charleston, SC 
013 Pensacola, FL 
014 Jacksonville, FL 
018 Cherry Point - Camp Lejeune, NC 
021 Louisville, KY 
030 Albany, GA 
034 Orlando, FL 
035 Memphis, TN 
039 Beaufort - Parris Island, SC 
044 Key West, FL 
045 Panama City, FL 
050 Bay St. Louis - Pascagoula, MS 
056 Meridan, MS 
112 Portsmouth, NH - Brunswick, ME 
115 Newport, RI 
136 New London, CT 
153 Boston, MA 
: 219 Crane, IN 
ae 220 Indianapolis, IN 
bad 229 Great Lakes, IL 
¢ 233 Cleveland, OH 
i 332 New Orleans, LA 
n 338 Corpus Christi, TX 
s 359 Dallas - Fort Worth, TX 
: 522 Bayonne, NJ (MSC LANT) 
« 
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Navy Code Principal City 


525 Long Island, NY 
531 Lakehurst, NJ 
546 Colts Neck, Nd 
F 547 Trenton, Nd 
549 Brooklyn, NY 
601 Washington, DC 
is 602 Norfolk, VA 
" 604 Philadelphia, PA 
: 616 Mechanicsburg, PA 
: 623 Annapolis, MD 
: 625 Patuxent River, MD 
: 627 Yorktown, VA 
4 648 Dahlgren, VA 
- 651 North Philadelphia, PA 
. 660 Warminster - Willow Grove, PA 
674 Quantico, VA 
706 Bremerton, WA 
743 Oak Harbor, WA 
765 Seattle, WA 
803 San Diego, CA 
805 San Francisco - Alameda, CA 
808 Pearl Harbor, HI 
% 809 Vallejo, CA 
. 810 Long Beach, CA 
811 Port Hueneme, CA 4 
817 China Lake, CA 
826 San Mateo, CA 
828 San Bernadino, CA 
837 Oakland, CA (MSC PAC) 
840 San Jose, CA 
fs 841 Monterey, CA 
. 852 Lamoore, CA 
854 . Concord, CA 
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Principal Cit 


Yuma, AZ 
Stoekton, CA 
Fallon, NV 

El Toro, CA 
Agana, Guam, MI 
Kansas City, MO 
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